In this paper, we focus on the theoretical and numerical aspects of network problems. For an illustration, we consider the urban traffic problems. And our effort is concentrated on the numerical questions to locate the optimal network in a given domain (for example a town). Mainly, our aim is to find the network so as the distance between the population position and the network is minimized. Another problem that we are interested is to give an numerical approach of the Monge and Kantorovitch problems. In the literature, many formulations (see for example [1-4]) have not yet practical applications which deal with the permutation of points. Let us mention interesting numerical works due to E. Oudet begun since at least in 2002. He used genetic algorithms to identify optimal network (see [5]). In this paper we introduce a new reformulation of the problem by introducing permutations  . And some examples, based on realistic scenarios, are solved.
Introduction
In this paper we present some models of urban planning. These models are examples of applications in mass transportation theory. They describe how to optimize the design of urban structures and their management under realistic assumptions. The paper is organized as follows: in Section 2 we present at first some urban planning models and preliminaries. The Section 3 is devoted to the approximation of the models; and numerical simulations that are our main results. Finally, summary and conclusions are presented in Section 4.
Preliminaries and Mathematical Modeling
Given two distributions  and  on with equal total mass, the classical generic Monge transportation problem consists in finding among all the maps These maps are said to be transportation maps; they transport a measure  (quantity) to a measure  .
For the existence of solutions, we recommend to see [6] [7] [8] [9] [10] . We invite the reader to see the books written in this topic by Villani [11, 12] for additional information. When the unknowns of the problem are the distribu- only the density of residents  and the density of services  are unknowns data of the problem. The aim is to find the density of residents  and the density of services  minimizing the transportation cost.
Principally there are two models for studying the optimal urban design. The first one takes into account the following facts:  there is a transportation cost for moving from the residential areas to the services poles;  people do not desire to live in areas where the density of population is too high;  services need to be concentrated as much as possible, in order to increase efficiency and decrease management costs.
The transportation cost will be described through a Monge-Kantorovich mass transportation model.
In particularly, we will take it as the -Wasserstein distance defined by:
Taking into account the total unhappiness of residents due to high density of population, we define a penalization functional of the form So in the first model, the optimal urban design problem becomes the following optimization problem:
, probabilities on
In the second model the population transportation is considered as a flow, that is a vector field . The equilibrium condition is achieved when the emerging flow is the excess of the demand in
Then, the transportation cost moving  to  is:
The problem (1) with the constraints (2) allows both to take into account the congestion effects by an appropriated choice of the functionals and to widen the choice of unhappiness function and management cost function For more details, we refer the interested reader to the several recent papers on the subject (see for instance [4, [14] [15] [16] [17] ).
Network Problems Applied to the Urban Transportation
In the models of optimal design of an urban area we considered that  the urban area  is a well known regular compact subset of
 the density of residents  and the density of services  are two well known positives measures with equal mass. The irrigation problem consists to find among all feasible structures (or feasible network) those that minimize the transportation cost
The particular irrigation problem of the average distance consists to find an optimal network opt for which the average distance for a citizen to reach the mos t nearby point of the network is minimal. For more details, we refer the interested reader to the several recent papers on the subject (see for instance [1-3, 18,19] ).
Our aim is to concentrate our effort on the numerical questions to locate the optimal network in a given do-
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In the next section, we show that it is quite possible to give a more general approximation .
New Reformulation Using Permutations
In the literature, many formulations (see for example [1-4]) have not yet practical applications which deal with th introducing permutations
This is a theoretical formulation. And our aim is to apply d for proit to a practical urban transport network. As a first step, we decided to work on 2  with a reasonable number of points.
For a scenario in n  , if we consider m points: the number of pr e permutation of points. In this paper we introduce a new reformulation of the problem by ograms be solved beco s . We leave the reader to verify that for:  m = 3 points  we solve 27 programs  m = 4 points  we solve 256 to me m m  .
Let us take a permutation  defined on   he two following problems: l Experiments e models developed in programs, it is the reason we consider only some of these points for permutations in ( 2  ) and ( 3  ).
Numerica
This section shows how the thre the two previous Sections 3.1 and 3.2 are applied to real data of Dakar Dem Dikk (3D). Recall that 3D (see [20] , [21] ) is the main public urban transportation company in Dakar. This company manages a fleet of buses with different technical characteristics. Some of the buses can operate only in certain roads in the city center and the others can access in all over the network. Buses are parked overnight at Ouakam and Thiaroye terminals (see Figure 1) .
To ensure network coverage, 3D manages its services by using 17 lines, with 11 from Ouakam terminal and 6 from Thiaroye terminal. Each line ensures a certain num- ber of routes. At present, the total number of routes in the network is 289. First, the most important 18 sites of the network are identified. Thirty (30) permanent terminuses (terminals) and 810 bus stops are used (see Figure 1 , where bus stops are not represented due to their size). The map in Figure 1 is obtained by using the software EMME [22] . Table 1 gives the 18 sites, their latitude and longitude.
The data are based on the scenario of 3D; and the input data needed to use the models are the:  total length of the network kilometers;  number of points The GPS (Global Positioning Sys nute/60) + (second/3600). 0.
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